Swainsonine differentially affects steroidogenesis and viability in caprine luteal cells in vitro.
Plants containing swainsonine (SW) have been reported to impair reproductive function and fertility after long-term ingestion by livestock. However, direct effects of SW on luteal cell steroidogenesis remain unclear. In this study, primary and transfected luteal cells were used to investigate the effects of SW on progesterone secretion and cell viability and the mechanisms involved in these processes. After treatment with various concentrations of SW for 24 or 48 hours, progesterone production and the number of living cells were assessed using radioimmunoassay and trypan blue dye exclusion assay, respectively. Lower concentrations of SW enhanced basal, 22R-hydroxycholesterol- or pregnenolone-stimulated progesterone secretion (P < 0.05), whereas higher concentrations of SW inhibited progesterone secretion (P < 0.05). Lower concentrations of SW promoted expression of P450 side-chain cleavage enzyme and 3β-hydroxysteroid dehydrogenase, two key enzymes involved in luteal cell steroidogenesis, at mRNA and protein levels (P < 0.05), but did not affect expression of steroidogenic acute regulatory protein and cell proliferation. In contrast, higher concentrations of SW inhibited luteal cell proliferation by inducing growth phase 1/quiescent state cell cycle arrest and apoptosis (P < 0.05). Taken together, these results demonstrated that lower concentrations of SW induced progesterone production through upregulation of P450 side-chain cleavage enzyme and 3β-hydroxysteroid dehydrogenase without affecting cell viability, whereas higher concentrations of SW induced cell cycle arrest and apoptosis and impaired steroidogenesis. These findings provided new insights into understanding the effect of SW on luteal cell steroidogenesis.